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This invention relàtes to apparatus .for fine/ 
stream distribution- of liquids; particularly to 
such agencies as rnay be, ernpl0yed to uniforrnly 
distribute liquids on continuouslF rnoving 
terials.in.the wetprocessirig 0f:sheet; woven; ' or  
strand rnaterials. " 
If-is-highy. advantageous at rimes to apply 
water of liquids .in.a multiplicity f srnall strearns . 
to,such rnaterials as rnay coïtinuousIy be carried  
along on,a conveyor or over  roll, as in the con- 
tinuous: processing of: artiflcial strandmaterials, " 
such ïs, viscosë-rayon by,the :wet contïnuous,: 
process.= Application of.the liquidreagents rnust 
be accurate-.and carefuily« dirècted, çarticularly 
when the treatrnent of rnaterials is effected by 
fine strerns dropped or otherwise directed upon 
the: strands,: in . order fo efliciently utilize Said 
reagènts and- to obtain strands ,of- uniforrn 
quliW. I-Ieretofore; devîces SuCh as- perforated 
pipes-and ttachable weir-troughs-or boxes bave 
been., ernployed in, obtaining, the rime-strearn 
division-desired 4n continuous strand-treatrnent. . 
Perforated pipes bave as principal disadvantages 
clogging, lack.of fiexibility in stream regulation, ' 
variation of, stream size resulting from-pressure. 25 
gradientoccurringulong a lerigth.of-snch pipe', 
inconvenience in rime consurned in.replacing or 
repairing-such a pipe during continuous oper- 
ation, and difliculty in ,maintaining all the ori- 
fices in uniform free-flowing condition. On the-. 30 
other/ha-nd, weir troughs are- necessarily ,of ,ex« 
pensive construction since they require accurate- 
ly spacëd and shaped weirs,and  ]iquid-conduct-, 
ing ' grooves. Considerable corrosion-resistant 
rnateriP, goes into their, construction- and: they '35 
rnust be ïormed by expensive olding .prç.cesses: 
Moreover» in- the rnodern rayon spirming plant, 
thousands of such-troughs or boxes.arerequired 
to deliver,-liquid to the «large  rurnber, of. spin- 
ning  units custornarilyoperated In order that- 40 
strem uniformity be obtained'from all of the 
weirs on a  single:box each " box -mustbe rnounted 
in perfect horizontal alig, rnent÷ ï-Iither-t: these 
boxès-'have bëen. flXed: toa, supp0rting-'structure 
and- are hot readily replaceable without consid- 45 
erable expenditure of timè.and labor. 
Asprincipal obèCtSo£he:invention aparatus: 
is 'provided' for'-fine streïrn liquid distribution 
upoh: running surfaces whereby uniforrnity in 
spacing und"flow of  separatè strearns is oh- 50 
tined; also apparat-us is/Provided which is ex 
tremely Simple and:lends itelfto .interchange- 
ability» standardization and.. reçlaceability; 
furtherrnore, it must-be«:quite inexpensive and. 
pàble:of beig .eialeëd: ingfanëously,,:s6 as 55. 
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not to interrupt  the strand, treatrnent process 
and thus result in the occurrence of excessive 
lengths of. untreated-strand within the-final 
strand, package,  Another. object is to provide 
liquid distributing apparatus which isrelatively 
insensitive to liquid level changes, of rnagnitude, 
up to an. ,inch in "a suply tank, trough ,or reser- 
voir and . the levelness of-elements of-the apte. 
paratus itself.- Another.object of.the invention 
is to provide a rneans for accurately_rneterin 
water or other treating ,fluids-used-,for-process-, 
ing. continuously rnoving rnateriaD It is-an ob-. 
ject also fo provide a fluiddistribution ap 
paratus suitable for serving rnany machines 
15. sirnilar structure .in. spaced  arrangement: .such, 
as round in the rnodern-ar$ificialfilarnent p0- 
ducing- factory. Still another object-.is to ,pro- 
vide apparatus of which -regulatoT devices con- 
trolling the fiow of liquids are-accessible: for. 
20 instant replacement. -Other objects; features and .' 
advantages.- of.- the invention, will-- be.'apparent 
frorn he following description-of..the invention. 
and,the drawings. 
In the drawings illustrative of . the invention,- 
Fig. 1 is a top view of a preferred embodirnent: 
Fig, 2 is a side view of.the device.shown,in. 
Fig. 3 is a dirnetric section- , of the,device of 
Fig. 4 is-another diarnetric--section of the de£ 
vice: of F)g; 4 taken al0ng line IV--IV; 
Fig, 5 is a side view of. a modiiïed form-of 
devic e sh0wn in Fig. -1; 
Fige6 is. a top view o another mnodification.of.  
the invention; 
Fige 7 is still another modification, of-the.de- 
vice shown in Fig.- 1; 
Fig. 8 is a side sectional, view of apparatus/- 
show n in .Fig. 7; 
Figs. 9 .and 10. iltustrate he -use of- screens: 
relative to the invention; 
Figsi11,12 and 13 are diagrarnatic-top» .end;- 
and .side: views; respectively; of strand process-. 
ing rnachinerF illustrating the. use of tie inven-. 
tion; 
Broadly:,the inventincornprises.a conduit such 
as a trotghor tank.extending  over.one.»or)more 
conveyors"or thread-storini .thread-advancing 
dedces, such , as  thread-advancing reels,, or 
canted rolls..the bottom,.'of th=conduit.being, 
suitably  apertured ' :tO .receive slotted. or aper, 
tured-, plugs : fashioned -according .to :the 
tion.:. For use.witi-, thread-advancing devices, . 
thé-trïugh: or.:tank..rnay, extend lengthwise or 
tra.nSverselyt:'the, axis:o.f one or rnorë of:uch 
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devices. Thread advancement along such rolls 
is in a direction generally parallel to teir axes. 
The plugs are slottd in such a manner that the 
slots extend vertically along the sides of the 
plug or they may be longitudinally apertured as 
by holes obtained by drilling the plug. The slot 
or apertures are accurately cut to provide any 
predetermined cross-sectional area and may be 
spaced along the sides or interior of the plug to 
give any predetermined distribution upon the 
thread conveyor of a liquid supplied fo the 
trough. The pattern of openings, if more than 
one is involved, along the trough bottom may be 
in any arrangement necessary to provide proper 
and adequate stream distribution for the strand- 
carrying devices to which the conduit is intended 
fo supply liquid. 
Figure 1 is a top view of a fluid distributing 
plug according to the invention, Plug 20 as seen 
in Figure 2 has an annular flange portion, the 
lower side 2  of which serres as a supporting sur- 
face when the plug is placed within an aperture 
such as apertuïes 22 extending thïough the bot- 
toms of troughs 24 as seen in Figures 11 to 13, 
inclusive. Plug 20 is round when viewed fïom 
the top and has a general cylindrical body 23. 
Slots 25 extend along the side of the plug païal- 
lel with its axis af ciïcumfeïential inteïvals. An 
important factor controlling the design of the 
plug 2] is that the arrangement of the slots 25 
is such that liquid stïeams issuing therefïom do 
hot meïge. If is round that the slots 25 shouid 
not be closer than about /2" for water Or liquids 
of simflar physical pïoperties. However, in oïder 
to obtain this spacing of the slots, the loweï 
tïemities thereof terminate in extensions 26 of 
the outside walis of the plug. These extensions 
may be wedge-shaped as shown in Figs. 3 and 4 
or squaïe-coïneïed, as shown in Fig. 9, so long as 
they are of sufiicient length to overcome the capm 
illaïity of the water which tends to conduct water 
to points between adjacent slots and subse- 
quently fill up the inteïvening space with liquid. 
Once the inteïvening space is filled with water, 
a common stïeam is established for two Or more 
slots. Simflarly, the central portion of the lower 
end of a plug must be ïecessed fo avoid diametïi- 
cal bridging Or meïging of the liquid. 
Figs. 3 and 4 illustrate a conical ïecess 27 as 
embodied in the plug 20, the sides of which pref- 
eïably should not bave an angle gïeater than 
45 ° with the axis of the plug. Figs. 3 and 4 
illustïate diffm'ent diametrical cïoss-sections of 
the plug 20 in order to show the depth and shape 
of the slots 25. 
Since apertuïes are not easily formed thïough 
the wall of the conduit which fit the shouider 2 
of the plug 20 to the degïee needed to pïevent 
leakage between the plug and the periphery of 
the aperture 22, a rhin ïesilient sleeve or bushing 
3 may be provided around the plug 2 coveïing 
the surface of shoulder 2 as shown in Fig. 4. 
A slightly larger apeïture 22 may be pïovided 
to give additional clearance for insertion of a 
plug having a bushing therearound. 
Fig. 5 fllustrates anotheï plug 28 which may be 
inseïted into an apeïture, such as apertuïe 22, 
by ifs bottom or top portion. Slots 29 may be of 
the saine CrOSS=Section Or size on eitheï the top 
or bottom portion so that if slots of one portion 
become clogged the plug may be readily ïemoved 
and its opposite end inserted into the aperture. 
The slots 29 teïminate in extensions 3 of eltheï 
body portion of the plug. The construction of 
this plug 28 may be similar in all respect te the 
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construction of p]ug 2 excCpt for ifs duplicat- 
ing portion. 
As another modification of the plugs already 
shown, Fig. 6 illustrates a plug 32 wheïein round 
5 holes 3 extend through the body portion of the 
plug and conduct the liquid from the trough bot 
tom in lieu of the slots 25 of the plug 2. How 
over, the fiuid entrances te the holes are more 
subj¢ct to clogging but are lso easier fo clean 
10 than the entrances fo the slots and if desired, 
a filteïing moins may be provided to pïoperly 
fiter a liquid befoïe passin through a plug. 
Scïeens may be placed over each plug such as 
scïeen 33, as shown in Fig. 9, which rests upon 
15 a flange portion 34 of the plug 5; or scïeen 36, 
as shown in Fig. 10, which rests upon the upper 
fiat sm'face of a grommet 38a about the plug 
35a. In the absence of a grommet the screen may 
test upon the sm'face of the trough about the 
20 plug. Such screens may be used advantageously 
in connection with any of the plugs herein de- 
scribed. Fig. 10 fllustrates a plug 35a having a 
relatively long gently-tapered shoulder portion 
2a. The tapered surface tends to wedge tightly 
5 within the grommet 38a, forming thm'eby, a 
structure which is highly resistant fo leaking. 
Fig. 7 illustrates a non-circular plug 37 which 
may be of suflicient length fo extend substan- 
tially across the trough 24 and fo serve in place 
30 of several circular plugs such as the plugs 20. 
Obviously the amount and distribution of treat- 
ing liquid may be regulated by having several in- 
terchangeable plugs of standard size such as the 
plug 37 but with different slot spacing and slot 
35 size. 
A side view of the plug 3 is shown in Fig. 8 
wherein if is shown inserted into a grommet 
and having body extensions 30 in which the liq- 
uid conducting slots 30a terminate. In non-cir- 
0 cular or large plugs, such as plug 37, if may be 
more difficuit fo obtain non-leakable seating of 
the plug along the conduit surface surrounding 
an aperture. For this reason, therefore, a re- 
sflient grommet 33 of elastic material moulded 
,i to a shape which fits tightly in a stretched con- 
dition about the sides of plug 37, is placed in 
the trough bottom to provide a yielding 
prooï seat such as described for the circu]arly- 
shaped plugs. The inner peripheries of such 
0 grommets may be considered as defining the 
openings of the conduits into which the plugs 
are inserted. Such grommets may be of a vui- 
canized rubber composition or of any elastic- 
plastic material suitable for resisting the swell- 
,5.5 ing action of such liquids as may be handled. 
Figs. 11 to 13, inclusive, show top and side views 
of a continuous strand treating arrangement 
wherein the strand to be treated is introduced 
onto one end of a reel 40 and subjected fo sev- 
co oral different treating operations before being 
withdrawn from the opposite end of the reel. 
In typical plant conditions, several hundred or 
more of such reels might be placed in paallel 
arrangement and identical operations carried 
5 out on ail reels. Under such conditions, a long 
trough 24 may be extended across many of such 
rees with apertures in the bottom immediately 
over each reel over which the trough extends. 
Several of such troughs may be placed side by 
70 side as shown in Figs. 11, 12 and 13 in a parallel 
arrangement for handling the different liquids 
necessary for accomplishing separaie treatments 
carried out simultaneously on a single reel 
but duplicated on all the reels 40. The present 
75 invention provides an extremely simple and in- 



expensiVe-arrangement for:supplying liquids-for 
such.:.a -systëm-of- ree!s-.as sh0w.n., in Fiïre. :î. 
Such-licflid listributien-is applicàble to afiy:un- 
ning- thead-ad=¢ancing--or  storing devicës.,: or 
rotOïs .such:for- example -.an- inçCd.igitating. .reel- 
or.a two'-rotor system-wherein:rnning strand,is 
advdnced. along---canted- 4"ollg :-tlçugh succCsiVe 
convolutions bout:the 
The .fluid:.distributng plugs, or::inserts-herein 
described are-.not- necessarily:resticted to,.»ver- 
ticalgravitYZdirected-stream:teh, as produed- 
whe. the inerts extend-through-thë bottom.wàlt 
of-:a conduit» although-thëy:are«.most satif 
torily- employed-in-this .mann'ër,- Such p!ugs: or 
inserts may be used:to:project liquid at any angle 
and liquid may be forced through them at any 
desired-]iquid head or Pressure. AS sed i] 'ayo 
processes, they normally pr0ject through tle bot- 
tom of an open top conduit and are subjected fo 
a practica]ly neg]igible pressure of liquid main- 
tained at a height of an inch or so. The liquid 
af ter passing through the inserts drops into 
thread-advancing reels. The liquid flows down- 
ward over the rolls along the advancing thread 
and is recovered as it drops off the rolls e into 
means such as the catch basins . Since the 
liquid-carrying slots in the plugs extend upwards 
through the supporting flange or shouider, an 
appreciable section of the slots are exposed fo 
the liquid-carrying region of the trough or con- 
duit. Any particles which tend to clog the slots 
are retained first across the base of the portion 
of the slots exposed to the conduit interior, fiush 
with the peripheral surface of the plug or the 
shoulder thereof, leaving an appreciable entrance 
to the slot above the clogged portion through 
which liquid may enter. On accourir of this con- 
struction, inserts such as plug 2} do hot clog 
readily and their condition as fo sediment col- 
lection may be easily observed belote the streams 
issuing from the plugs are visibly affected. 
As indicated hereinbefore, the minimum size 
of such plugs is governed by the minimum spac- 
ing and the number of the orifices, slots, or aper- 
tures desired through the plug. !t is preferable 
in most liquid treating processes to space the 
apertures hot less than one hall of an inch apart. 
For example, the minimum diameter for a six- 
slot plug of generally cylindrical shape is 
proximately one inch. 
In the practice of the invention very satis- 
factory six-slot plugs were used having a body 
portion diameter of 1.12 inches and a diameter 
through the supporting flange of 1.37 inches. 
The slots extended longitudinally 'the entire 
length of the plug and ranged from 0.03 to 0.07 
of an inch across on various plugs and /8 of an 
inch deep. As shown in the drawing, the plugs 
of the various embodiments are of unitary con- 
struction comprising a single material. The 
plugs were ruade preferably from ceramic ma- 
teria], although serviceable plugs for handling 
acid solutions used in viscose rayon making were 
ruade from molded Bakelite. The material for 
making the plugs, however, will be indicated by 
the corrosion problem attendant upon the han- 
dling of any specific type liquid to which the plugs 
are tobe exposed. Other materials available are 
aluminum, stainless steel, porcelainized metal, 
and resin-coated metal: 
Plugs or inserts according to the invention have 
a decided advantage over devices heretofore used, 
in that the plugs constitute the principal means 
of stream control and ma be exposed and open 
fo visual inspection at all rimes. Plugs ma be 

chnged :instantaneously.: by: workmen .wearflg. 
rubber gloves$:.a YeL:important:feture,.since. if 
the:]stream: adjtsting :bperätion:is...slov, many 
yards ofuntreated::filàmëntmay. pass::during an 
5 adjustment or::exchange:. of.' trem::«:regulating 
apparatus on a modern: artificial filament spin- 
ning. machinée. : Mbreoér,  ttie.. rse:of flow 
throUgh:, the..plugs: »iS;/:nt  gretly : èffëCtett. by 
variations of an.inch:/ïr.:Saln.tlêsupply .codui 
10 or trough. By using simple troughs equipped: 
with plugs accordifig:t0 the! invefition, the com- 
plex arrangements of piping, valving and expen- 
sive equipment atendant upon the use of weir 
boxes, or perforated-pipes is eliminated, hoEore- 
15 over, the invention reduces the-skill and care 
necessary for- the- operation- of fine. stream pro- 
ducing e9uipmCt. - 
Whflé-preferred embodiments bave been shown, 
it .is-unie'St-ood that.changes and ¢ariation may 
20 be made without departing from the spirit and 
scope of the invention as defined in the appended 
claires. 
I claim: 
î. In combination, a liquid distributing insert 
2 of unitaïj construction and a liquid conduit wall 
having an opening therethrough, said insert 
comprising a body portion having a peripheral 
surface adapting it to be inserted through and to 
fit within the opening and having an end-sur- 
0 face disposed exteriorly of the conduit when the 
insert is positioned in the opening, a shouider 
portion extending outwardly from the peripheral 
surface for engaging the inner surface of the 
conduit adjacent the opening to support the in- 
35 sert therewithin, extensions of the body portion 
projecting from said end-surface in a direction 
away from the conduit with adjacent extensions 
being spaced periphera]ly a]ong the outer margin 
of the end-surface at least one hall inch apart 
..,, measured from center to center, a straight pas- 
sageway extending lengthwise of the insert along 
its outer surface from the outer end of each 
tension centrally thereof into communication 
with the interior of the conduit. 
45 2. A liquid distributing insert as defined in 
claire 1 wherein the side surfaces of the body 
extensions extend from the body portion in a 
direction parallel fo the lengthwise direction of 
the passageways. 
50 3. A liquid distributing insert as deflned in 
claire î wherein the extensions are truncated and 
the side surfaces thereof are inclined with respect 
to the lengthwise direction of the passageways. 
4. A liquid distributing insert and a conduit in 
55 accordance with claire 1, the conduit having a 
round opening and the peripheral surface of 
the insert adjacent the shoulder portion being 
circular and complementary in contour with said 
opening. 
6o 5. A liquid distributing insert as defined in 
claire 1, the insert being unitary in construction 
and comprising a single material, and the pas- 
sageways being peripheral]y spaced narrow slots 
extending inward]y from the peripheral surface 
65 and the surface of the shoulder portion. 
6. A liquid distributing insert as deflned in 
claire î for an elastic grommet-lined opening, 
said insert having a gently tapered shoulder for 
engagement with the grommet. 
7o 7. A liquid distributing insert as deflned in 
claire î wherein the insert bas upper and lower 
slotted body portions with the shoulder portion 
extending outwardly from the juncture of the 
body portions, said body portions being substan- 
75 tially similar in cross sectional contour and being 
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insertable wlthin the saine conduit wall opening. 
8. A combination as defined in claim 1 com- 
prising a pre-shaped screen of such a mesh that 
te interstices are smaller tan the insert pas- 
sageways for placing over the porton of the 5 
insert projecting into the conduit. 
9. A combination as defined in claim 8 wherein 
the screen bas a rira adapted fo fit about the 
portion of the insert projectng inwardly of the 
conduit. 
RICHAID JULIUS GOLLONG. 
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